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(54) Step keys, step key assembly, and terminal having the step key assembly 



(57) Step keys, a step key assembly, and a terminal 
having the step key assembly are disclosed. An individ- 
ual step key includes a first slope portion inclined at a 
first predetermined angle, a second slope portion in- 
clined at a second predetermined angle in the opposite 
direction to the first slope portion, a recess having a first 



height and opened under the first slope portion in the 
forward direction of the step key, a protrusion having a 
second height lower than the first height and extended 
from under the second slope portion in the rear direction 
of the step key, and an extension extended from under 
the first and second slope portions. 




Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 156 643 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates generally to a 
terminal, and in particular, to individual step keys that 
are pressed to enter data like characters or digits and a 
step key assembly having the individual step keys. 

2. Description of the Related Art 

[0002] Portable terminals are classified into a bar 
type, a flip type, and a folder type according to their outer 
appearances. The flip-type and folder-type ones are 
more commonplace because they are feasible for min- 
iaturization of main bodies and protection of keys. In the 
case of a flip-type terminal, its flip acts as a sound re- 
flecting plate and a microphone can be installed on the 
flip. In the case of a folder-type terminal, its folder acts 
as a sound reflecting plate and protects a plurality of 
keys, and an auxiliary device such as an LCD (Liquid 
Crystal Display) can be installed on the folder. In the fu- 
ture, in terms of performance and design, the terminals 
will be developed further toward small size and light- 
weight design, and customers will carry smaller and 
lighter terminals as accessories. 
[0003] The terminal is necessarily provided with a da- 
ta input device and a data output device to input and 
output information. A keypad having a plurality of keys 
that are pressed for entry of data is most widely used as 
the data input device. Aside from the keypad, data is 
input by touching a touch screen or by voice using a 
speech recognition device. 

[0004] It is, however, well known that the keypad (or 
key assembly) occupies a large area on a main body, 
impeding miniaturization of the terminal. On the other 
hand, scaling down of individual keys in the keypad will 
cause a user inconvenience in pressing them and in- 
crease pressing errors. Therefore, miniaturization of ter- 
minals is incompatible with convenient user key press- 
ing in the conventional technology. 

SUMMARY OF THE INVENTION 

[0005] It is, therefore, an object of the present inven- 
tion to provide step keys and a step key assembly hav- 
ing step keys that are easy to press and feasible for min- 
iaturization of a main body. 

[0006] It is another object of the present invention to 
provide a terminal having a step key assembly that con- 
tributes to miniaturization of its main body and maximi- 
zation of key size in order to offer a smaller terminal and 
more convenient key pressing to a user. 
[0007] It is a further object of the present invention to 
provide a terminal having a step key assembly that is 
readily assembled. 



[0008] It is still another object of the present invention 
to provide a terminal that enables a user to input data 
more conveniently. 

[0009] The foregoing and other objects are achieved 
5 by providing step keys, a step key assembly, and a ter- 
minal having the step key assembly. An individual step 
key includes a first slope portion inclined at a first pre- 
determined angle, a second slope portion inclined at a 
second predetermined angle in the opposite direction to 
10 the first slope portion, a recess having a first height and 
opened under the first slope portion in the forward di- 
rection of the step key, a protrusion having a second 
height lower than the first height and extended from un- 
der the second slope portion in the rear direction of the 
* 5 step key, and an extension extended from under the first 
and second slope portions. 

[0010] The key assembly includes a plurality of step 
keys and a film. Each includes a first slope portion in- 
clined at a first predetermined angle, a second slope 

20 portion inclined at a second predetermined angle in the 
opposite direction to the first slope portion, a recess hav- 
ing a first height and formed under the first slope portion 
in the forward direction of the step key, a protrusion hav- 
ing a second height lower than the first height and ex- 

25 tended from under the second slope portion in the rear 
direction of the step key, and an extension extended 
downward from the lower surface of the step key. The 
film has a plurality of holes at predetermined positions 
for holding the step keys and a protrusion in a predeter- 

30 mined position, for pressing down a metal dome when 
the step keys are pressed down. Therefore, the individ- 
ual step keys are integrally arranged in contact with 
each other with the protrusions of the step keys inserted 
into the recesses of the respective adjacent step keys 

35 thereof on the film. 

[0011] In the terminal, a main body has support 
frames integrally arranged in parallel in a transverse di- 
rection. A plurality of step keys are arranged in rows and 
columns, the rows of the step keys are separated from 

40 each other, and the top ends of the step keys are ex- 
posed between the support frames from the main body. 
A film has a plurality of holes at predetermined positions 
for holding the step keys and a protrusion at a predeter- 
mined position, for pressing down a metal dome when 

45 a step key is pressed down. Therefore, the step keys 
are integrally arranged with the protrusions of the steps 
keys inserted into the recesses of the respective adja- 
cent step keys on the film. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects, features and ad- 
vantages of the present invention will become more ap- 
parent from the following detailed description when tak- 
55 en in conjunction with the accompanying drawings in 
which: 

FIG. 1 is a perspective view of a terminal having a 
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step key assembly according to an embodiment of 
the present invention; 

FIG. 2 is a perspective view of the step key assem- 
bly according to a first embodiment of the present 
invention; 

FIG. 3 is a sectional perspective view of an individ- 
ual step key according to the first embodiment of 
the present invention; 

FIG. 4 is a perspective view illustrating a portion of 
a film on which step keys are fixed according to the 
first embodiment of the present invention; 
FIG. 5 illustrates a procedure of fixing an individual 
step key onto the film according to the first embod- 
iment of the present invention; 
FIG. 6 is a sectional view of a data input device hav- 
ing the step key assembly according to the first em- 
bodiment of the present invention; 
FIG. 7 is a perspective view of a terminal having a 
step key assembly according to another embodi- 
ment of the present invention; 
FIG. 8 is a perspective view of the terminal and the 
step key assembly that are separated from each 
other according to the second embodiment of the 
present invention; 

FIG. 9 is a perspective bottom view of the step key 
assembly according to the second embodiment of 
the present invention; 

FIG. 10 is a perspective view of a terminal having a 
step key assembly according to a third embodiment 
of the present invention; 

FIG. 1 1 is a perspective view of the step key assem- 
bly according to the third embodiment of the present 
invention; 

FIG. 12 is a perspective view of a terminal having a 
step key assembly according to a fourth embodi- 
ment of the present invention; 
FIG. 1 3 is a perspective view of the terminal and the 
step key assembly that are separated from each 
other according to the fourth embodiment of the 
present invention; 

FIG. 14 is a perspective view of a step key assembly 
separated from a terminal according a fifth embod- 
iment of the present invention; 
FIG. 1 5 is a perspective view of a step key assembly 
separated from a terminal according a sixth embod- 
iment of the present invention; 
FIG. 16 is a plan view of a terminal having a step 
key assembly according to a seventh embodiment 
of the present invention; 

FIG. 17 is a partial sectional view of the step key 

assembly shown in FIG. 16; 

FIG. 1 8 is a perspective view of the surface of a key 

button to which an adhesive is applied according to 

the seventh embodiment of the present invention; 

and 

FIGs. 19 to 27 are partial plan views of terminals 
having different arrangements of individual step 
keys according to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] Preferred embodiments of the present inven- 
5 tion will be described hereinbelow with reference to the 
accompanying drawings. In the following description, 
well-known functions or constructions are not described 
in detail since they would obscure the invention in un- 
necessary detail. 
10 [0014] It is to be noted that step key assemblies ac- 
cording to the present invention are applicable to ail ter- 
minals including bar-type, flip-type, and folder-type 
ones and including terminals focused on voice transmis- 
sion and terminals that additionally provide transmission 
15 of pictures. 

[0015] The following description will be made of step 
key assemblies applied to bar-type terminals by way of 
example. 

[0016] FIG. 1 is a perspective view of a bar-type ter- 
20 minal having a step key assembly according to a first 
embodiment of the present invention. Referring to FIG. 
1, a main body 10 has an antenna device 11 on an up- 
permost end, an incoming call lamp 1 2 on an upper end, 
an earpiece 13 including a speaker, a display 14 for dis- 
25 playing input data, a step key assembly 15 for entering 
data, and a microphone 16 at a lowermost end. 
[0017] Only the top ends of step keys are exposed 
from the top side of the main body 10 to allow a user 
directly to press the step keys. The step keys are as- 
30 sembled into the step key assembly 15 and fixed to the 
main body 10. 

[001 8] FIG. 2 is a perspective view of the step key as- 
sembly 15 according to the first embodiment of the 
present invention. Referring to FIG. 2, individual step 
35 keys 150 of the step key assembly 15 are integrally ar- 
ranged in rows and columns on a film 1 60. The keys 1 50 
are stepwise assembled in contact with each other on 
the film 160. 

[0019] The configuration of an individual step key 1 50 
40 according to the present invention will be described with 
reference to FIG. 3. The individual step key 150 shown 
in FIG. 3 is in an injection-molded state before it is as- 
sembled on the film. The top end of the individual step 
key 150 is divided into a first slope portion 151 inclined 
45 at a first predetermined angle and a second slope por- 
tion 1 52 connected to the first slope portion 1 51 and in- 
clined at a second predetermined angle in the opposite 
direction to the first slope portion 151. The first slope 
portion 151 is smaller in area that the second slope por- 
50 tion 152 and the first predetermined angle is greater 
than the second predetermined angle. A recess 1 53 is 
formed in the front part of the step key 150 and a pro- 
trusion 154 is extended from the rear end of the step 
key 1 50. An extension is extended downward for a pre- 
ss determined length from the bottom end 155 of the indi- 
vidual step key 150. The recess 153 and the protrusion 
1 54 are used to integrally fix a plurality of individual step 
keys 150 on the film. The extension 156 is preferably 
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engaged into the film by an ultrasonic laser beam. At 
least one extension 1 56 is preferably formed on the bot- 
tom end 1 55 to more securely fix the individual step key 
1 50 to the film. The height W1 of the recess 153 is great- 
er than the height W2 of the protrusion 154 to provide a 
movement space for the individual step key 150 with re- 
spect to an adjacent step key when it is pressed down 
to enter data using the step key assembly. 
[0020] FIG. 4 is a cut perspective view of the film onto 
which the plurality of individual step keys are fixed ac- 
cording to the first embodiment of the present invention. 
The film 160 includes circular holes 161 and 162 into 
which the extensions of the individual step keys are in- 
serted and a protrusion 163 that presses a metal dome 
when a step key is pressed down. The number of holes 
161 and 162 is identical to that of the extensions of the 
individual step keys. 

[0021] FIG. 5 illustrates sections of the individual step 
key 150 utilized to describe a procedure of fixing the in- 
dividual step key 150 on the film 160. Referring to FIG. 
5, the extension 156 of the step key 150 that was indi- 
vidually injection-molded is inserted into a hole of the 
film 160. Then, the extension 156 is formed into a rivet 
1 57 by ultrasonic laser beam processing, to thereby en- 
gage the individual step key 150 onto the film 160. In 
this manner, the plurality of individual step keys 150 are 
fixed on the film 1 60, forming the step key assembly 1 50 
shown in FIG. 2. 

[0022] FIG. 6 is a sectional view of a data input device 
in the terminal having the step key assembly 15 accord- 
ing to the first embodiment of the present invention. Re- 
ferring to FIG. 6, the data input device is comprised of 
the plurality of step keys 150, the film 160 on which the 
step keys 150 are fixed, protrusions 163 extended 
downward from the film 160, known metal domes 171 
(including not-shown carbon contact points) that are 
pressed by the protrusions 163, and a PCB (Printed Cir- 
cuit Board) 170 connected to the metal domes 171. 
When the user presses the step keys 150 in a direction 
1 to enter data, the centers of the contacts, i.e. metal 
domes 171, contact the PCB 1 70 by the protrusions 1 63. 
The protrusions 163 return in a direction 2 by the elas- 
ticity of the metal domes 171. 

[0023] FIG. 7 is a perspective view of a terminal hav- 
ing a step key assembly 25 according to a second em- 
bodiment of the present invention, FIG. 8 is a perspec- 
tive view of the terminal and the step key assembly 25 
that are separated from each other, and FIG. 9 is a per- 
spective bottom view of the step key assembly 25. Re- 
ferring to FIGs. 7, 8, and 9, the terminal is comprised of 
a main body 20 having a recess 201 at a predetermined 
position, an antenna device 21 at an upper end of the 
main body 20, an earpiece 23 under the antenna device 
21 , a display 24 under the earpiece 23, the independent 
step key assembly 25 assembled in the recess 201 un- 
der the display 24, a double-sided tape 254 for fixing the 
step key assembly 25 in the recess 201 , a connection 
portion including first and second terminals 202 and 253 



for electrically connecting the step key assembly 25 to 
the main body 20, and a microphone 26 under the step 
key assembly 25. The step key assembly 25 is placed 
down and fixed in the recess 201 . Here, the double-sid- 

5 ed tape 254 is attached to the bottom surface 252a of 
the step key assembly 25 to fix the step key assembly 
25 on the bottom surface 201a of the recess 201. The 
first and second terminals 202 and 253 are disposed at 
a first predetermined position on the recess bottom sur- 

10 face 201 and at a second predetermined position on the 
key assembly bottom surface 252a, respectively. When 
the step key assembly 25 is attached in the recess 201 , 
the first and second terminals 202 and 253 are connect- 
ed. As a result, the step key assembly 25 is electrically 

15 connected to a PCB (not shown) of the main body 20. 
Reference numeral 22 denotes an incoming call lamp. 
[0024] While it is shown that the step key assembly 
25 includes a casing frame 252 and step keys 251 which 
are arranged in rows and columns in contact with each 

20 other, it is to be noted that the step key assembly 25 
further includes a film (not shown), which has been de- 
scribed above in detail. Though not shown, the film, met- 
al domes, and the PCB or flexible printed circuit are dis- 
posed under the step keys 251. The second terminals 

25 253 are connected to the PCB or the flexible printed cir- 
cuit. 

[0025] The location of the first terminals 202 is not lim- 
ited to a comer of the recess bottom surface 201a. For 
example, the first terminals 202 may be located at the 

30 center or a sidewall of the recess 202. The location of 
the second terminals 253 is not limited to the corner of 
the bottom surface 252a of the casing frame 252 either. 
The second terminals 253 may also be located at the 
center of the bottom surface 252a or on a side of the 

35 casing frame 252. 

[0026] A different means for electrically connecting 
the step key assembly 25 to the main body 20 can be 
used instead of the first and second terminals 202 and 
253. For example, the first and second terminals 202 

40 and 253 can be replaced with a pair of female/male con- 
nectors, particularly a pair of female/male connector us- 
ing a flat-type cable, in consideration of assembly facil- 
ity. 

[0027] FIG. 10 is a perspective view of a terminal to 
<5 which a step key assembly 35 according to a third em- 
bodiment of the present invention is applied. Referring 
to FIG. 10, the terminal includes a main body 30, an an- 
tenna device 31 at an uppermost end of the main body 
30, an earpiece 33 under the antenna device 31 , a dis- 
50 play 34 under the earpiece 33, for displaying input data, 
the step key assembly 35 to be pressed when data is 
entered, and a microphone 36 under the step key as- 
sembly 35. Only the top side of the step key assembly 
35 is exposed from the upper surface 301 of the main 
55 body 30. Here, individual step keys 351 contact with 
each other in a transverse direction and are separated 
from each other in a longitudinal direction. That is, the 
step keys 351 are arranged in rows and columns and 
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the rows are spaced from each other by a predeter- 
mined distance. Main body support frames 302 are lo- 
cated in the spaces S between the rows. The support 
frames 302 are extended in the transverse direction. 
[0028] FIG. 11 is a perspective view of the step key 
assembly 35 according to the third embodiment of the 
present invention. The step key assembly 35 includes 
a plurality of step keys 351 and a film 352 on which the 
step keys 351 are fixed. The step keys 351 are fixed on 
the film 352 in such a way that they contact each other 
in the transverse direction and are spaced by the dis- 
tance S in the longitudinal direction. The step keys 351 
are arranged in the transverse direction in the order of 
first to fourth rows. After the step key assembly 35 is 
fixedly mounted to the terminal, only the top ends of the 
step keys 351 are exposed from the main body 30. As 
stated before, the top end of an individual step key 351 
is divided into a first slope portion and a second slope 
portion connected to the first slope portion. The step 
keys 351 are fixed on the film 352 as in the procedure 
shown in FIG. 5, which will not be described again. 
[0029] FIG. 12 is a perspective view of a terminal to 
which a step key assembly 45 according to a fourth em- 
bodiment of the present invention is applied and FIG. 
1 3 is a perspective view of the terminal and the step key 
assembly 45 that are separated from each other. Refer- 
ring to FIGs. 12 and 13, the terminal is comprised of a 
main body 40 having a recess 402 at a predetermined 
position, an antenna device 41 at an upper end of the 
main body 40, an earpiece 43 under the antenna device 
41 , a display 44 under the earpiece 43, the independent 
step key assembly 45 assembled in the recess 402 un- 
der the display 44, a double-sided tape (not shown) 
identical to that shown in FIG. 9, for fixing the step key 
assembly 45 in the recess 402, a connection portion in- 
cluding first and second terminals (only the first termi- 
nals are shown in FIG. 13 and the second terminals are 
identical to those shown in FIG. 9), for electrically con- 
necting the step key assembly 45 to the main body 40, 
and a microphone 46 under the step key assembly 45. 
The step key assembly 45 is placed down and fixed in 
the recess 402. Here, the double-sided tape is attached 
to the bottom surface of the step key assembly 45 as 
shown in FIG. 9, in order to fix the step key assembly 
45 on the bottom surface 402a of the recess 402. The 
first terminals 403 are disposed at a predetermined po- 
sition on the recess bottom surface 402a and the second 
terminals are disposed at the same position as shown 
in FIG. 9. When the step key assembly 45 is attached 
in the recess 402, the first terminals 403 and second 
terminals are connected. As a result, the step key as- 
sembly 45 is electrically connected to a PCB (not 
shown) of the main body 40. Reference numeral 42 de- 
notes an incoming call lamp. 

[0030] While it is shown that the step key assembly 
45 includes a casing frame 450 and step keys 451 the 
top ends of which are exposed in the casing frame 450, 
it is to be noted that the step key assembly 45 further 
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includes a film (not shown) identical to that shown in 
FIG. 4. Though not shown, the film, metal domes, and 
the PCB or flexible printed circuit are disposed under 
the step keys 451 . The second terminals are connected 

5 to the PCB or the flexible printed circuit. 

[0031] The step key assembly 45 is so installed that 
only the top ends of the step keys 451 are exposed from 
the casing frame 450 and the step keys 451 contact 
each other in a transverse direction, being spaced from 

10 each other in a longitudinal direction. The casing frame 
450 has a plurality of support frames 450a. The support 
frames 450a are extended in the transverse direction, 
being spaced from each other in a longitudinal direction. 
[0032] The location of the first terminals 403 is not lim- 

15 jted to a corner of the recess bottom surface 402a. For 
example, the first terminals 403 may be located at the 
center or a sidewall of the recess 402. The location of 
the second terminals is not limited to a corner under the 
step key assembly 45, either. The second terminals may 

20 also be located at the center or on a side under the step 
key assembly 45. 

[0033] Additionally, a different means for electrically 
connecting the step key assembly 45 to the main body 
40 can be used instead of the first terminals 403 and 

25 second terminals. For example, the first terminals 403 
and second terminals can be replaced with a pair of fe- 
male/male connectors, particularly a pair of female/male 
connectors using a flat-type cable, in consideration of 
assembly facility. 

30 [0034] FIG. 14 is a perspective view of a terminal to 
which a step key assembly 55 according to a fifth em- 
bodiment of the present invention is applied. Referring 
to FIG. 14, steps keys 551 are arranged in the same 
manner as shown in FIG. 2. The step key assembly 55 

35 is fixed in a recess 501 of a main body 50 via hooks 552 
and holes 501 b. The hooks 552 are extended downward 
from predetermined positions of the step key assembly 
55 and the holes 501b are formed at predetermined po- 
sitions of a recess bottom surface 501a corresponding 

40 to the positions of the hooks 552. Insertion of the hooks 
552 into the holes 501 b maintains the step key assembly 
55 fixed in the recess 501 . Here, it is preferable to form 
the hooks 552 symmetrically. A means for electrically 
connecting the step key assembly 55 to the main body 

45 50 has been described before in detail. First terminals 
503 are disposed at a predetermined position of the re- 
cess 501 and second terminals (not shown) are provid- 
ed on the bottom surface of the step key assembly 55. 
[0035] FIG. 1 5 is a perspective view of a terminal and 

50 a step key assembly 65 according to a sixth embodiment 
of the present invention that is removed from the termi- 
nal. Referring to FIG. 15, step keys 651 are arranged in 
the same manner as shown in FIG. 10. The step key 
assembly 65 is fixed in a main body recess 601 via 

55 hooks 652 and holes 602. The hooks 652 are extended 
downward from predetermined positions of the step key 
assembly 65 and the holes 602 are formed at predeter- 
mined positions of the bottom surface 601 a of the recess 
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601 corresponding to the positions of the hooks 652. In- 
sertion of the hooks 652 into the holes 602 maintains 
the step key assembly 65 fixed in the recess 601. It is 
preferable to form the hooks 652 symmetrically. A 
means for electrically connecting the step key assembly 
65 to a main body 60 has been stated before. First ter- 
minals 603 are disposed in the recess 601 and second 
terminals (not shown) are provided on the bottom sur- 
face of the step key assembly. 

[0036] FIG. 16 is a plan view of a terminal to which a 
step key assembly according to a seventh embodiment 
of the present invention is applied. Referring to FIG. 16, 
the terminal has a main body 70 with an upper casing 
frame 78 and a lower casing frame (not shown), a sub- 
body (not shown) installed to be opened/closed accord- 
ing to user choice, and a hinge arm 77 by which the sub- 
body can be placed to an open/closed position with re- 
spect to the main body 70. Though not shown, the sub- 
body can be a flip cover or a folder that protects the key- 
pad assembly and is rotatable at a predetermined com- 
munication angle. 

[0037] An antenna device 71 is installed at an upper- 
most end of the main body 70. An earpiece 73 and an 
LCD module 74 are sequentially disposed under the an- 
tenna device 71 . The keypad assembly 75 and a micro- 
phone 76 are sequentially arranged on the main body 
70. 

[0038] Since the keypad assembly 75 is integrally 
formed, the corners of the keypad assembly 75 are fixed 
to the inner side surfaces of the frame 78 without forming 
holes on the frame 78 for protrusion of a plurality of key 
buttons. 

[0039] FIG. 1 7 is a partial sectional view of the termi- 
nal shown in FIG. 16 according to the seventh embodi- 
ment of the present invention. Referring to FIG. 17, a 
silicon keypad rubber 770 is installed on the upper cas- 
ing frame 78. A plurality of button portions spaced from 
each other by a predetermined distance are integrated 
with contact point protrusions 771 extended downward 
from the button portions in the keypad rubber 770. A film 
sheet 760 of the same pattern is attached onto the upper 
surface of the keypad rubber 770 in order to protect the 
keypad rubber 770 against damage. 
[0040] Hard key buttons 750 are individually attached 
on the button portions covered with the film sheet 760 
so that the distance between the key buttons 750 is very 
narrow. The key buttons 750 are formed of plastic. The 
key buttons 750 can be attached onto the upper surface 
of the film sheet 760 by a predetermined adhesive 
means. 

[0041] The upper surface of each key button 750 is 
divided into a first slope portion and a second slope por- 
tion larger that the first slope portion in the opposite di- 
rection to the first slope portion. Thus, the key buttons 
750 are arranged stepwise to facilitate reliable key but- 
ton pressing. 

[0042] A PCB 780 of a predetermined pattern is in- 
stalled on the main body 70. The PCB 780 has metal 
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domes 781 at positions corresponding to the contact 
point protrusions 771, so that the contact point protru- 
sions 771 contact the carbon contact points of the PCB 
780 via the metal domes 781 . 

5 [0043] FIG. 1 8 is a perspective view of the surface of 
an individual key button 750 to which an adhesive is ap- 
plied according to the seventh embodiment of the 
present invention. An adhesive tape 751 and an adhe- 
sive 752 are applied to the lower surface of the key but- 

10 ton 750 that contact the film sheet 760. As shown in FIG. 
18, the double-sided adhesive tape 751 is attached 
along the periphery of the lower surface of the key button 
750. An opening is formed at the center of the double- 
sided adhesive tape 751 and the adhesive 752 is coated 

15 on the opening. Therefore, the key button 750 is firmly 
attached to the film sheet 760. Only one of the double- 
sided tape 751 and the adhesive 752 can be used as 
an adhesive means. 

[0044] FIGs. 1 9 to 22 are partial plan views illustrating 
20 portions of terminals having step key assemblies A ac- 
cording to the present invention. As shown in FIGs. 19 
to 22, various modifications of step keys K can be exist 
and arranged in the step key assemblies A in diverse 
manners according to the present invention. Particular- 
25 |y, first and second slope portions C1 and C2 can be 
designed in various shapes on the top ends of the indi- 
vidual steps keys K, exposed from the upper surface of 
main bodies. Furthermore, the first slope portions C1 
may be lower than the second slope portions C2. 
30 [0045] FIGs. 23 to 26 are plan views illustrating por- 
tions of other terminals having step key assemblies A 
according to the present invention. As shown in FIGs. 
23 to 26, various modifications of step keys K can be 
exist and arranged in the step key assemblies A in di- 
ss verse manners according to the present invention. Par- 
ticularly, first and second slope portions C1 and C2 can 
be designed in various shapes on the top ends of the 
individual steps keys K, exposed from the upper surface 
of main bodies. Furthermore, the first slope portions C1 
40 may be higher than the second slope portions C2. 

[0046] FIG. 27 is a plan view illustrating a ninth termi- 
nal having a step key assembly A according to the 
present invention. Referring to FIG. 27, support frames 
are arranged on the upper side of a main body B. The 
45 support frames are separated from each other in a trans- 
verse direction. The step keys K are so arranged that 
they contact each other in a longitudinal direction and 
are separated in a transverse direction in the step key 
assembly A applied to the main body B. 
50 [0047] In accordance with the present invention as 
described above, use of individual keys and a step key 
assembly with the step keys fixed on a film as a data 
input device offers the benefits of easy key pressing to 
users, and the benefits of miniaturization of a main body 
55 of a terminal, maximization of key size, and assembly 
facility to manufacturers. In addition, since key buttons 
are individually attached on the upper surface of a film 
sheet in a keypad assembly of a portable radio terminal 
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according to the present invention, pressing of a partic- 
ular key has no influence on its adjacent keys. That is, 
errors can be prevented in pressing keys. A user can 
enter data conveniently because the present invention 
enables a small main body and large keys to be 
achieved. Furthermore, terminals according to the 
present invention can be readily assembled. 
[0048] While the invention has been shown and de- 
scribed with reference to certain preferred embodiments 
thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made 
therein without departing from the spirit and scope of the 
invention as defined by the appended claims. 



Claims 

1 . An individual step key for entering data by pressing 
keys in a terminal, comprising: 

a first slope portion inclined at a first predeter- 
mined angle; 

a second slope portion inclined at a second pre- 
determined angle in the opposite direction to 
the first slope portion; 

a recess having a first height and opened under 
the first slope portion in the forward direction of 
the step key; 

a protrusion having a second height lower than 
the first height and extended from under the 
second slope portion in the rear direction of the 
step key; and 

an extension extended from under the first and 
second slope portions. 

2. The individual step key of claim 1, wherein the first 
slope portion is larger in area than the second slope 
portion. 

3. A key assembly for entering data by pressing keys 
in a terminal, comprising: 

a plurality of step keys, each including a recess 
having a first height and formed under a first 
portion in a forward direction of the step key, a 
protrusion having a second height lower than 
the first height and extended from under a sec- 
ond portion in a rear direction of the step key, 
and an extension extended downward from the 
lower surface of the step key; and 
a film having a plurality of holes at predeter- 
mined positions for holding the step keys and 
a protrusion in a predetermined position, for 
pressing down a contact when the steps keys 
are pressed down, the individual step keys be- 
ing integrally arranged in contact with each oth- 
er with the protrusions of the step keys inserted 
into the recesses of an adjacent step key on the 



film. 

4. The key assembly of claim 3, wherein the protru- 
sions of the step keys are inserted into the holes 

5 and the ends of the protrusions are fused to fix the 
step keys on the film. 

5. A terminal comprising: 

10 a main body having support frames integrally 

arranged in parallel in a transverse direction; 
a plurality of step keys arranged in rows and 
columns, the rows of the step keys being sep- 
arated from each other and the top ends of the 

15 step keys being exposed between the support 

frames of the main body, each step key having 
a recess having a first height formed under a 
front portion of the key and a protrusion having 
a second height lower than the first height ex- 

20 tending from a rear portion of the key; and 

a film having a plurality of holes at predeter- 
mined positions for holding the step keys and 
a protrusion at a predetermined position with 
respect to each key, for pressing down a con- 

25 tact when a step key is pressed down, the step 

keys being integrally arranged with the protru- 
sions of the steps keys inserted into the recess- 
es of adjacent step keys on the film. 

30 6. A keypad assembly in a portable radio terminal, 
comprising: 

a rubber keypad having a plurality of contact 
point protrusions for pressing down a plurality 

35 of metal domes on a printable circuit board 

(PCB) of a main body of the portable radio ter- 
minal, and a button portion integrally formed on 
each contact point protrusion; 
a thin film sheet attached on the upper surface 

40 of the rubber keypad; and 

a plurality of hard key buttons individually fixed 
on the button portions. 

7. The keypad assembly of claim 6, wherein the key 
45 buttons are fixed on the film sheet by an adhesive 

means. 

8. The keypad assembly of claim 7, wherein the ad- 
hesive means includes a double-sided adhesive 

50 tape having an opening at the center thereof and 
being attached along the periphery of the lower sur- 
face of a key button, and an adhesive to be coated 
on the opening of the adhesive tape. 

55 9. The keypad assembly of claim 6, wherein each key 
button is formed of plastic. 

10. The keypad assembly of claim 6, wherein each key 
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button is shaped into a step having a first slope por- 
tion and a second slope portion larger in area than 
the first slope portion and inclined in an opposite 
direction. 
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